In the present work, methods of assessment to determine increase or decrease in energy consumption in cluster redevelopment based on different criteria such as carpet area, building envelope and its architectural elements along with the present scenario of energy consumption are discussed. This paper also discusses techniques by which reduction in energy consumption can be achieved.
INTRODUCTION
Cluster redevelopment adds a new dimension to the urban renewal projects and aims to provide an avenue to profitably develop the dilapidated structures in the old city area which will also add the required infrastructure while minimizing the impact on the environment. The Energy Consumption in dilapidated buildings would be different to that of the new redeveloped buildings.
Cluster development is an approach to new development in a clustered format where a group of structures is developed together, which is usually termed as conservation design wherein a number of regional terms are applied. It involves development of residential or even commercial sector without hampering the area's environmental features and allowing more of open space. The site area in a cluster development normally covers an extensive area. (Church & knaap, 2017) . improved trade opportunities of business in Mumbai leading it to be developed as a port city and amongst the important cities of India due to which many businesses started flourishing leading to increase in population and development.
Businessmen started settling with their families for which traditional kind of low rise mansions were built most of them being loaded bearing from where the residential sector started evolving. (British Library, Bombay) Therefore Mumbai's oldest areas in the heart of old city consists of mostly mixed used tenanted chawls many of which were constructed 100 years ago, out of which many tenanted areas have been converted into ownership. (Master & Dravid, 2015) .
Redevelopment in Mumbai
Mumbai is at present the commercial capital of India and an important economic center of the world. Over the years, the population of Mumbai has increased to a large extent due to infiltration of people migrating from different parts of the country and the world, leading to the need for high end infrastructure and development in all sectors.
The Maharashtra housing board which was formerly known as 'Bombay Housing Board' was established post- Regulations are applicable only for island city whereas Section 33/9 is approved only in South Mumbai, this norm is not sanctioned in the suburban areas of Mumbai.
As per Section 33/7 of the redevelopment norms, the FSI on plot area is 2.5 or 50% incentive on rehab built up area whichever is more and incase of fungible FSI its 1 for the suburbs and 1.33 for south Mumbai and an additional FSI (Mehta, 2011 ).This regulation is applicable to group of buildings having a minimum area of 4000 sq.mts and which is derived by a boundary around it. The boundary can be either roads or a drainage line surrounded on all four sides of the cluster. (Mehta, 2011) .Cluster redevelopment is a long process as the site is distributed over a huge extent, but the incentives of the shops rehabilitated has incentive of 30% which is more than the shops involved under section 33/9.On a whole cluster redevelopment not only generates capital incentives for the developer but also benefits the occupants as the minimum provision of a residential unit for the same cannot be less than 300 sq.ft. It also has incentives for development 
ENERGY CONSUMPTION
In India the domestic sector consumes 23% of electricity and commercial sector consumes 8% of the total The maximum consumption of energy in residential sector has been at an increase for China, India and South Korea in 2015 due to rise in population as well as increased carpet areas and wants of people.
The highest residential energy consumption of 10 countries shows the difference in the energy consumption of the residential sector from 2000 to 2015 how it has changed at a high rate. The highest residential Energy
Consumption was 4921 TWh in the world which was for China. 
Energy Consumption Patterns in India
Energy use in buildings, transportation systems and lighting networks represent a significant contribution to the overall energy consumption in urban and suburban areas. The residential buildings accounted for 22.9% of India's total energy consumption in 2012 which is two times 
Mumbai Energy Scenario
Mumbai at present lack of space leading to a cramped up development which comprises of a large population or rather a huge floor space of the home or office with modern facilities or sometimes with less number of people in huge flats who has a larger income rate and more demand for modern amenities and luxurious lifestyle. The cluster redevelopment caters to a huge population. In Mumbai Energy is supplied by three distributive companies, namely RInfra, BEST and Tata power Company Tata Power is the largest generator of Electricity in Mumbai, which provides power to an area of 454 sq.km, in the city and suburbs.
R-Infra provides its electricity to over 2.7b million consumers in its licensed area. BEST supplies a total of 700 
Energy Consumption in Residential Sector
Inside residential buildings, electricity is primarily used for operating:
• Indoor lights
• Space-conditioning equipment such as fans and air-conditioners
• Appliances such as televisions, computers, refrigerators, mixers, microwaves, washing machines, and water heaters.
There are three main electricity consuming services that are found in almost all multi-storey residential complexes. These are: (Sarl & Laussane, 2016) • Lighting of corridors, staircases, and outdoor areas
• Water pumps
• Lifts.
Energy Consumption in Commercial Sector
Electricity consumption of commercial buildings comprises of about 8% of the total electricity, supplied by the utilities in India. It is also stated that, the energy consumption has been growing at a rate of 11% -12% annually, which is a much faster rate than the normal growth of 5% -6%, throughout India. (Bureau of Energy Efficiency, April 2008)
Commercial and Residential Building Energy Consumption Baseline Study
A Baseline Study conducted (Bhatt, et al., 2005) , shows the energy consumption in the residential as well as commercial sector was quite low, than the facts reflected in the report of (Rawal, et al., September 2014) .
The Assessment of the study was based on various factors, such as specific energy consumption in relation to The roof on a building is the main source of energy loss. As compared to the energy loss through the roof of a low rise structure, with lower number of occupants will be much higher than the roof of a high rise structure, with higher density of population and built up area, in proportion to the amount of energy consumed by the structure.
The line of distribution of power in a high rise building is much shorter, causing reduction in power losses.
Pumping water, in high-rise towers and elevators, which work against the force of gravity in a high rise building, consume www.tjprc.org editor@tjprc.org the most amount of energy. The 'zero energy buildings' today, produce an equal or more amount of energy than they consume. They can deliver energy to the city's power grid, these models are important for the building sector today, accounts for 30% to 40% of total energy use. (Ali & Al-Kodmany, 2012)
Energy Consumption Due to Change in Building Envelope
The high-rise buildings also consume quite some amount of energy, through the building façade. The features of the main building envelope, which influence the demand energy for cooling and thermal comfort in a residential unit, are listed below.
• Window to wall ratio
• Shading system for windows
• Window and wall properties
• Insulation properties of roofs
• Colour and finish of exterior surfaces (walls and roofs)
Window to Wall Ratio -WWR
The window to wall ratio in a building or a house, plays a vital role in accounting for the amount of heat gain for which, energy would be consumed. It is stated that, a limited glazed area and a WWR of 10% to 30% should be in 
METHODS FOR ASSESSMENT OF ENERGY CONSUMPTION Data Collection
There are various methods for data collection.
• Direct observation and measurement
• Questionnaires and Interviews via Survey
• Acquiring facts and secondary data.
The questionnaire formulated for the purpose of data collection through survey, should enable accurate information, which would meet the needs of potential data users, in a timely manner. It should be ensured that, collection of non -essential data is avoided, and the collected data should be having the prospects of a meaningful analysis and 
APPROACHES OF ANALYSIS
Energy consumption can also be assessed by three types, which are Top Down Approach, Bottom up Approach and The Hybrid Approach. The energy models used for assessment of energy consumption can be classified into these three types, as they give a path towards the method for assessment of energy consumption (The World Bank, july,2008).
Energy consumption can be assessed by different approaches that are listed below, which are the recent modeling techniques, studied in India. The maximum assessment studies conducted in India are of the Bottom -up type (Deb & Appley, July 2015).
www.tjprc.org editor@tjprc.org Table 1 Top Down Approach 
Bottom Up Approach
Microeconomics approach, which is also known as end -use or bottom up approach, wherein micro level data is acquired, for the purpose of analysis, (The World Bank, july,2008) the bottom -up modeling approach, focuses on data collected by ground survey, that is by counting equipments and stocks, and adding up the energy consumption, by analyzing the efficiency and frequency of use of the equipment. This approach allows a more comprehensive analysis, by aggregating demand across sectors, which is then a product of activities and its levels and energy intensities. (Deb & Appley, July 2015).
Hybrid Approach
The hybrid approach is a combination of the partial elements, of the top down approach and bottom up approach, when assessment and analysis is done, using these elements which is a result acquired by the combination of these two methods (Deb &Appley, July 2015). The following are some approaches listed under the hybrid type (Marique & Sigrid Reiter).
• Topological Approach: Based on energy consumption of households, according to the type of utilization namely detached, semi-detached, terraced houses, buildings.
• Computational Approach: Based on combining dynamic simulation tools and statistics of energy consumed, based on building area typologies.
• Empirical Approach: Based on assessment of energy consumed via transportation, as per everyday purpose. • Simplified Approach: By calculating the energy consumed by public lighting.
CONCLUSIONS
The cluster redevelopment involves many capital incentives, for developers as well as for the people, as compared to redevelopment of a single dilapidated structure; it also conserves the environmental features, and increases the prospects of development of new social amenities and open spaces.
It is found that, the maximum increase in energy consumption is through the residential sector in cluster redevelopment, is mostly by space conditioning loads, which are the Air Conditioners and other cooling appliances, and building envelope. The rate of change of energy consumption is maximized, due to the redevelopment from low rise to high rise. The building envelope, which contributes for major space cooling, should be designed efficiently so as to help in the reduction of energy used. It is found that, the structures undergoing redevelopment, which are dilapidated comprise of inefficient techniques, traditional architectural features and poor services, resulting in major energy loss, due to which the amount of energy consumed is increased at a higher rate.
As per the studies conducted, the data on building type and age, housing area typologies and building envelope have to be analyzed, for assessment of energy consumption in the residential and commercial sector. This review is pursued to study the facts and methods, for assessment of energy consumption between a low rise old settlement of a typical typology which, when redeveloped under the cluster redevelopment and converted to high rise structures. The maximum assessment studies conducted in India are of the Bottom -up type, which is a comprehensive approach and helps in the formulation of detailed results. This approach gives an assessment, which is more authentic and based on the least amount of assumptions, since the data collected for the same is via ground surveys. The top down approach involves continuous assessment, for a long period of time.
